This paper addresses the benchmark problem of controller design of hybrid electric vehicles, which has been recently proposed by JSAE and SICE. As a solution, we propose a model-free design method based on the simultaneous perturbation stochastic approximation. The proposed method achieves approximately 44 percent improvement compared with the existing controller.
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g (P, Ks(x(kmax) ), θ, 80420) Table 4 x (50) CPU Intel Core i7-3960 3.30GHz RAM 64.0GB (2) 1.00 0.64 Torque required to motor 1 at engine x 10 1.00 0.68 start-up x 11 Engine optimal speed 1.00 0.58 x 12 Proportional gain (2) 1.00 0.53 x 13 Integral gain (2) 1.00 0.55 x 14 Power required to motor 2 1.00 0.90 x 15 Target value of state of charge of battery 1.00 0.82 x 16 Integral gain (3) 1.00 0.62 x 17 Power required to battery 1.00 2.08 (P, Ks(x) , θ, 10000)
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